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METHODS AND APPARATUS I N  USE AT THE LABORATORY O F  THE 
BOURSE DE COMMERCE AT PARIS FOR THE ANALYSIS OF 
CERTAIN COMMERCIAL ORGANIC PRODUCTS. 

BY DR. MUTER, 
SOME years ago we gave an account in the ANALYST of the methods in use at  the Paris 
Municipal Laboratory, and we think that many of the readers of the journal will be 
interested to know how things are managed at the new laboratory of the Bourse, under 
the direction of M. Ferdinand Jean. Many of tho methods and apparatus in use at  
this establishment are the invention of the director, and have the merit of the greatest 
ingenuity. This is specially noticeable in the analysis of fats and of tanning materials, 
with both of which subjects we propose t o  deal in the present article. 

(1) APPARATUS FOR TAKING THE MELTING-POINT OF FATS. 
I n  this arrangement the melting-point of the fat is taken as being the degree at  

which it is sufficiently fluid to permit of the sinking down of mercury placed on the 
surface of the solid fat and the establishment thereby of an electric contact, which in 
turn rings a bell at  the exact moment of contact. The drawing given herewith will 

easily explain its action. The essential part is 
the “ U ”  tube G (having the form shown) 
which is held, together with the thermometer 
T, in a vessel of water over a source of heat. 
The fat, having been melted a t  the most gentle 
possible heat, is poured into the ‘ I  U ” tube by 
the shorter limb so as just to fill the bend. 
Before it has time to solidify two platinum 
wires are pushed down so that a wire roaches 
well into the bend on each side, but the two 
wires do not quite touch each other. Some 

mercury is now placed on the top of the 
solidified fat in the shorter limb, and the 
tube and thermometer are placed in situ. 
One of the platinum wires is then connected 
to one side of an electric bell, and the other 

to one pole of a galvanic cell, the other pole of the cell being connected to the other 
side of the bell to complete the circuit. Heat is then cautiously applied and, at  the 
momont of fusion, the mercury sinks, establishes contact, and the bell rings. The 
degree marked on the thermometer a t  the instant the bell rings is the melting-point of 
the fat,. The apparatus is certainly very sensitive, and it is possible to act on 
samples of the same fat  again and again, and obtain results that are exactly 
concordant. Of course, with such an arrangement, one must do as has been done in the 
laboratory and establish one’s own standard for the melting-points, as the results will 
not always agree with recorded figures by the ordinary methods of taking melting- 
points. M. Jean lays the greatest fitress on the necessity of always avoiding the 
fusion of fats to more than a degree or two over their melting-point before sub- 
mitting them to examination, as he is a strong believer in the doctrine that fusion 
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of fats (especially oE those like butter) completely alters their proximate molecular 
arrangement, He argues that many of the discordant results obtained by various 
observers of the physical properties of fats (such as density, melting-point, etc.) are 
entirely due to such rash and prolonged fusion before analysis. 

I n  the analysis of tallows, palm oils, etc., the solidifying point of the fatty acids 
separated after saponification is considered a strong point. This is done in test tubes 
about 12 centimetres long and 15 millimetres in diameter, which are half filled with 
the fused acids, and a delicate thermometer (graduated in tenths of a degree) is 
introduced so that it goes well down into the tube but does not touch the bottom. This 
tube is placed in an outer jacket t o  prevent too rapid cooling, and the whole is watched. 
The thermometer sinks regularly a t  first until crystals of fatty acid begin to form on 
the surface and on the sides of the tube, and then, for  a moment or two, the thermo- 
meter ceases to sink. At  this point the fat is slightly agitated by turning the 
thermometer three times to the right and then three times to the left, when the 
temperature will be noticed to rise several tenths of a degree and then again become 
stationary. It is this latter point that is considered to be the true solidifying-point of 
the fatty acids, and the standards of tallow, etc., are set thereon. 

(2) APPARATUS FOR TAKING THE HEATING POWER OF OILS WITH SULPHURIC ACID. 
The construction of this apparatus (called a thermelseometre by M. Jean) 

will be easily understood by reference to the illustration. A is 
a little glass cylinder having a graduation at the height of 15 
c.c.; B is a specially constructed tube for containing the acid, 
having a perforated stopper connected to an india-rubber tube and 
mouthpiece. A little delivery tube is fused into its side, so that 
if the operator blows gently into the mouthpiece, Y, any fluid con- 
tained in the tube is ejected through the delivery tube at q regular 
rate of speed. T is a thermometer dipping into the oil cylinder, 
and E is a non-conducting outer casing to prevent the loss of heat 
The acid used is a commercial acid of 1.819 specific gravity, which is 
kept in a large bottle fitted with one of M. Jeau’s automatic burettes, 
by which the acid can be measured into the apparatus without any 
exposure to the air, and in which it may be stored for any length 

i; 

and the stopper securely fixed. Fifteen C.C. of the oil are then placed in the cylinder, 
and the acid tube having been grasped by the hand, the oil is stirred thereby (applying 
heat or cold, as the case may be) until the thermometer marks 20° Centigrade. The 
whole is then placed in the outer non-conducting case, and, by blowing into the mouth- 
piece the acid is caused to mix with the oil (the acid tube and thermometer being mean- 
while used as a stirring arrangement) until the thermometer marks its maximum. In  
the case of drying oils, 6 C.C. of a retarding mineral oil of *860 specific gravity are first 
added to the 15 C.C. of oil, and the effect of this addition is allowed for by the usual 
calculation. It is remarkable how handy this little piece of apparatus is, and what 
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really concordant results can be obtained by its use time after time with different 
experiments on the same oil. If the oil to be examined be at  all rancid, i t  is invariably 
shaken up several times with hot alcohol t o  remove free fatty acids and then run off 
from the separator in which the shaking was condwted and dried at l l O o  Centigrade. 
In actual practice all oils are really thus treated before taking their heating power, and 
where the oil is very stale indeed, it is saponified and the heating power of its fatty 
acids is taken, but in this case they begin working from the initial temperature of 30° 
Centigrade. I n  determining the nature of an oil or fat that has been already 
saponified (such as in a soap) the acids are liberated, dried at  l l O o  Centigrade, and 
treated in the apparatus at the initial temperature of 30" Centigrade. There are, 
according to M. Jean, many oils showing very little difference on the original oil, but 
yet exhibiting marked differences when the process is applied to their fatty acids. 

3. THE OLEOREFRACTOMETRE AND ITS USES. 

The analysis of oils and fats is practically carrried out by three observations : (1) 
the density; (2) the thermeleometre as above described; (3) by the important instru- 
ment with which we are now about to deal, the construction of which will be evident on 
studying the drawing. 
The centre of the in- 
strument is formed by 
a circular metallic re- 
ceptacle, B B, closed 
by two opposite lenses, 
E E, from which ex- 
tend two tubes, S S, 
the one ending in a 
collimator, G, and the 
other in a short-visioned telescope, 31. I n  tho middle of the receptacle is placed an 
inner metallic reservoir, A, having glass sides placed at  a suitable angle, so as to 
form a prism. I n  front of the field-glass of the telescope is a photographic scale, H, 
and there is also a moveable vertical shutter, so placed as to divide the luminous field 
of the instrument into two parts, the one being quite bright, while the other is in 
shadow. It is the position of the edge of this shadow on the scale that determines the 
readingswith the apparatus. I f  the same liquid be placed in both reservoirs the shadow 
will come on the zero of the scale; but if a different liquid be placed in the inner pris- 
matic reservoir, the shadow will come at  some point either t o  the right or to the left 
of the zero, according to the nature of the refractive power of the liquid. The appear- 
ance of the shadow in the field is shown in the drawing. The illumination is obtained 
by an ordinary gas jet placed opposite to the collimator end of the icstru- 
ment. Both receptacles are furnished with draw-off cocks, and are enclosed in an 
outer case (not shown in tho drawing), into which water is put for the purpose of 
regulating the temperature, and which case is heated by n, little lamp placed underneath, 
so as to maintain its contents a t  any desired degree. M. Jean has invented a typical 
oil that gives no refraction, and with which the outer receptacle is always filled, and the 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
90

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

Pi
tts

bu
rg

h 
on

 2
5/

10
/2

01
4 

20
:2

3:
34

. 
View Article Online

http://dx.doi.org/10.1039/an8901500085


88 THE ANALYST. 

temperature is brought to 22" C. If now some more of this oil be also brought to 2 2 O  C, 
and placed in the prismatic reservoir, the shadow will mark zero, or if it does not do so 
it is adjusted to that point by moving the shutter. The typical oil is then run out of 
the prism, and the oil to be teeted, having. been brought to 2?J0 C., is placed therein and 
the reading is taken. All the vegetable oils, and some marine animal oils, deviate the 
shadow to the right of the zero, while the terrestrial animal oils act in the contrary 
sense. It takes about half an hour to regulate the instrument and get all the tempera- 
tures equal in the reservoirs, but once this is attained, one sample after another can be 
done a t  intervals of five minutes, a portion of every sample o i  oil being used to rinse out 
the inner prismatic reservoir before actually filling it for observation. The following 
table will give some idea of the differences that can be got between the various vegetable 
oils :- 

Olive .. . .  . . + 1-5 to + 2 
Colza . .  .. . . + 16.5 to + 17.5 
Ground-nut . . . .  . , 3. 4.5 
Sesame . . . .  . . + 17.0 
Cotton . . . .  . . + 20.0 
Castor * .  . .  . .  + 40 
Linseed . . . .  . .  + 53 
Hempseed . . . .  * .  + 33 
POPPY * * . .  . . + 30 to + 34 
Almond . . . .  . .  + 6 
Japonica . , . .  . .  + 50 

3 Neats-foot . . . . . .  a .  

Horse-foot . . . .  . .  . .  - 12 
Lard . . . .  . .  . .  . .  - 12.6 
Beef tallow , . . .  . .  . .  - 16 
Mutton tallow . .  .. . .  - 20 
Butter fat . . . .  . .  . .  - 35 
Margarine (average) . . . .  . .  - 15 
Oleic acid . . .. b .  . .  - 34 

Of tho  terrestrial animal oils and fats which go to the left we have :- 
- 

Before observing any oil, it is to be, if a t  all rancid, shaken up in a separator with 
hot alcohol, to remove the free fatty acids, and dried a t  110' C. This is especially neces- 
sary in tho examination of the lower qualities s f  olive oil, and indeed, with this particular 
oil, it is always desirable to proceed in this manner, if a preliminary examination of the 
oil itself does riot indicate the proper refraction. 

I n  applying the oleorefractometre to solid fats, such as butter and lard, it is neces- 
sary to work at  45O Centigrade. The butter is first melted a t  the lowest possible tem- 
perature and strained through muslin. It is then dissolved in ether, and the ethereal 
solution is shaken up in a separator with tepid water. The solution is then transferred 
to a flat-bottomed flask, the ether is distilled off, and the residual fat is slowly heated up 
t o  l l O o  C. till quite dry. Lastly, it is cooled down trs 45Q C and examined in tho 
refractometre. Thus treated, butter gives a refraction of 35 to the left, while margarine 
gives an average of 15 in the same direction. M. Jean has met with exceptional butters 
from a single cow's milk in which the refraction has fallen to 33, but out of the immense 
number of samples examined annually in the laboratory, all the genuine butters come up 
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to the 35 with very few excoptions, and at the Bourse laboratory they consider that they 
can always certify with confidence to any amount of adulteration over 10 per cent. We 
tried to take an observation on some samples of exceptional butter fat given us by Dr. 
Vieth last spring; but they were entirely decomposed and came out nearly tallow. On 
the question of decomposition, the custom over there is to entirely refuse to give an  
opinion on a sample of butter unless it is quite fresh. The use of vegetable fats in the 
manufacture of margarine renders its detection by the instrument exceedingly easy, 
because the least quantity of such fat sends the refraction down tremendously. American 
lard adulterated with vegetable oils is very readily caught by the apparatus, because of 
the great variation in the refraction of lard (- 12.5) and that of cotton oil (+ 20). 

The use of the instrument is not, however, limited to  t,he analysis of fate, but it is 
also employed for the detection of methylated spirit as follows :-Pure spirit, of exactly 
the same density as the sample to be examined, is put into the outer receptacle, and the 
inner one is also charged with the same spirit and the zero set. The standard spirit is 
run  out of the prism and its place is filled with the sample, when a large left-hand 
deviation mill be shown if methyl alcohol be present. Ten per cent. of methylation will 
show as much as 13 degrees. No mistake can be made between methylated and impure 
spirit, because the presence of fuse1 causes a refraction on the right. 

The instrument is also employed in the analysis of oil of turpentine in a similar 
manner. It is first set with good oil of turpentine, and then the genuine is run  out of 
the prism and the sample is substituted. The presence of either light oil of tar or of 
petroleum spirit, is a t  once shown by the powerful lefbhanded refraction produced, 
Thus, 10 per cent. of light oil of ta r  will produce a deviation of something like 40 
degrees, while the same amount of petroleum spirit will deviate about 15. 

M. Jean is now engaged on researches on the various essential oils employed in 
perfumery, and he has good hopes of soon placing chemists in a position to put a stop 
to the great amount of fraud that now exists in this trade, owing to the want of good 
processes and standards. 

The whole working with this instument is at the moment in its infancy, but I fancy 
it will one of these days become an  indispensable adjunct to every commercial laboratory. 
A t  the present time its cost (S16) is somewhat prohibitory. 

Before leaving the subject it will be interesting to state that the instrument has 
been put to the test by a committee of the French Agricultural Society. They had fiis 
samples made up of pure butter from various sources, and also of butter adulterated with 
margarine. These were examined by M. Jean in the presence of the Committee,and he 
was found to be correct in every case within ten per cent. of the admixtures, while all 
the pure butters were correctly recognised and duly passed as such. 

Whatever be the cause of the varying refractive powers of oils and fats, it evidently 
does not vary with their density, because we find oils whose densities are very similar 
and which yet exhibit totally different refractions. It is this point that makes the joint 
determination of the density and of the refraction so useful. Supplement this with a 
really accurate determination of the heating power and, when necessary, with the 
Reichert and iodine process, and it would almost seem as if we were at last on our way 
t o  the real power of distinguishing between the various oils and fats. 

(To be continued.) 

It is made by Dubuscq. 
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